CIA-RDP86 00513R001756420016 9

"APPROVED FOR RELEASE: 04/03[2901

5/194/63/000/01 1/03514,
“he interaction or . D413/ 05

cilculu HaVegaide. pi reoulis Y be used ip the duvelo,munt of a
urq..mtlon Irow o YeClanculnr Vave-giide 3o g Svptate one, and for
u(un.no Slror FRNAIVE T RNV NS buvm ted wigh d;uCOHulnulul 8 1in u@;lt&te

.w(. uau She autiog HUOLCL resulty of cc.lculatlon CXpurinicntgal

#hs and tpungit tion schepeg, 4 references, / Abstracger!’g
ﬂdll.ut.‘ Lrunsiuvion, /

s

. | Q"
: ROVED FOR RELEASE: 04/03/2001 CIA-RDP86-0051
APP F 4 P 7564 9



"APPROVED FOR RELEASE: 04/03/2001 CIA RDP86- 00513R001756420016 9

»E,rw&ﬁ 145 leiii: DEL SRS ISR S ERA A

8/194/62/000/010/067/C3%
A055/A126

AUTHOR: - Tragov, A.G.
w
TITLE: Investigation of the parameters of the equivalent circuit of thick
dlaphragms for Epj waves

PERIUDICAL: Referativnyy zhurnal, Avtomatika i radioelektronika, no. 10, 1962,
81, abstract 10-7-1621 (In collection: Uskoritell, no. 3, M., Gos-
atomlzdat, 1962, 161 - 173)

TEXT: The relations for the parameters of the equivalent circuit of a sin-
gle diaphragm (diameter 2a, thickness t) in a round wavegulde are deduced by the
Schwinger (Shvinger) variational method. The relations

r/a, (r/a)3, r/]/a2 - e

are taken as comparison functions at the aperture (r4(a) Calculation for a con-
crete case (2b = 8.6 ecm, t = O.% omy A = 10.66 cm).for the three variants of
the comparison function gave a satisfactory coincidence with experimental results.
Oraphs are reproduced for the determination of the diaphragm equivalent clircuit
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parameters at T/b = 2.5 and various a/b and t/A. A resonance method for meas-

uring the diaphragm equlvalent circuit parameters is described; this method im- )
plies essentially the determination of the resonant frequencies of two natural
osclllations of a resonator conslsing of a section (shorted on both sides) of a
diaphragmed waveguide. There are 4 references.

[Abstracter's note: Complete translation]
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AUTHOR: Tragov, A, G,
/"’
TITLE: The interaction of diaphragms in septate waveguides

PFRIODICAL: Referativnyy zhurnal, Fizika, no. 11, 1962, 38, abstract 11-3-755
(In collection: "Uskoriteli”, no. 3, Moscow, Gosatomizdat, 192,

174 - 181)

TEXT: An investigation was carried out of the interaction of diaphragms
in septate waveguldes. The conditions were explained under which the rigorous
theory of four-pole filters would be applicable to a secptate waveguide, This
investigation was conducted on the basis of a dispersion relation bearing a
general character, By making comparisons with experimental data, it is shown
that a determination of the characteristic admittance in relation to the field
of the fundamental wave makes it possible to describe the reflections arising
_during the junction of a round and a septate waveguide - even In the presence of

a strong interaction of the diaphragms. The accuracy of such a consideration
suffices to match a septate waveguide with a round one by means of calculation,
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The results obtained may be used for developing a transition from a rec tanugar
waveguide to a septate one, aﬁd;for solving other problems connected with {rre-
gularities in septate waveguides, The results of calculaticna and cxperinentai
datn, graphs and transition schemes are presented. There are 4 references .

V. L.

[Abstracter's note: Complete translation]
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A006/A101

AUTHOR! Tragov, A. G.

TITLE: The interaction of diaphragms in diaphragmed waveguides

PERIODICAL: Referativnyy zhurnal, Fizika, no. 9, 1952, 21, abstract 9Zhl29

(In collection: "yskoritell", no. 3, Moscow, Gosatomizdat, 1962,
174 - 184) .

“TEXT: The author clears up conditions permitting the application of the
strict theory of four-terminal filters to a diaphragmed waveguide. The investi-
gation was carried out on the basis of the dispersion correlation which is of a
general nature and is rigorous, independent of the. fact whéther or not there is
an interaction of diaphragms. A comparison with experimental data shows that

the determination of conductance characteristics through the basic wave fleld
makes 1t possible to describe reflections arising during the coupling of a cir-
.cular and a diaphragmed waveguide, even if there is a strong interaction of the
diaphragms. The accuracy of such description is sufficlent to achieve by calcu- '
lations the matching of a diaphragmed and a eircular waveguide. The results ob-
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[Abstracter's note: Complete translation]
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AUTHOR: Tragov, A. Q.

TITLE: Investigating high-frequency properties of diaphragmed iaveéuides
based on the concept of fields as normal waves

PERIODICAL: Referativnyy zhurnal, Fizika, no. 9, 1962, 21, abstract 9Zhl28
(In collection: "Uskoriteli", no. 3, Moscow, Qosatomizdat, 1962,
148 - 160)

TEXT: Dispersion of a circular disphragmed waveguide is calculated. It
is considered that the distribution E(r) of a radial electric field at the Iin-
let of the diaphragm aperture does not depend upon geometrical dimensions and
frequency. At a given E(r) the dependence of the phase shift upon frequency is
represented as an explicit function. The assumption that E(r) is the same as
in a round aperture cut through in an infinite screen, ylelds high precision of
_the dispersion calculation. Parameters of a four-terminal network, equivalent
to a waveguide section, were calculated. Currents and voltage are determined
either through the full field or through the field of wave Eg of the circular
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waveguide in the central plane of the section. It is shown that at a great dis~

tance between the diaphragms, the waveguide characteristics are expressed in T
terms of the parameters of a single diaphragm.

I. Beluga

[Abstracter's note: Complete translation]
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AUTHOR: Tragov, A. G.

TITLE: Investigation of high-frequency properties of iris waveguides, based
cn representaticon of the fields in the form of normal waves

SOURCE: Moscow. Inzhenemo-fizicheskiy institut. Uskoriteli. no.3.1962. 148-160

TEXT: The high-frequency properties of iris waveguides are investigated using
circuit-theory principles, by expanding the ficld in series of normal modes.
Each cell of the iris wavzguide is broken up into two cylindrical regions, one
betwezen the irises (diaphragms) and the other inside the diaphragm itself, which
is considered of finite thickness. All the derivations are based cn the assunp-
tion that the distribution of the transverse electric field is the same for

the input and output openings of the thick diaphrepgms, and does not depend on
the geometrical dimensicns of the iris waveguide or the frequency. A dispersion
equation is derived, and it is shown that a definite choice of the electric
field distribution functicn ensures a sufficiently high accuracy in the calcu-
lation of the phase velocity of the wave. Two expressions are derived for the
characteristic admittance of the iris waveguide, making it possible to describe
the properties of such a waveguide on a circuit-theoretical basis. Althcugh
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Investigaticn of high-frequency properties... $/759/62/000/003/015/521

these expressions are in general approximate, they do go cver into the exact -
cnes vhen the distance between diaphragms is increased. The circuit-theory

approach consists of expressing the unit cell of the waveguide by an equivalent )

two-port and obtaining the ccnnection between the characteristic parameters .
of the two-port with the general characteristic of a the equivelant filter, '

There are two figures.
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AUTHOR: Tragov, A. G.

TITLE Investigation of the parameters of t

iris for the EOl mode

SOURCE: Moscow.

TEXT: Relations are derived
an iris, using the
cuit paramsters on

from
presented for the determination
and a measurament procedure is described.
of a symmetrical T-filter
in the vicinity of
is obtained between
wnich are obtained using a resonance

the calculations an

-

natural frequency of a cavity containing the iris.
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Schwinger variational method,
the choice of the compariscn
junction of two round waveguides of round cross
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with reactive elements,
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Uskoriteli. no.3.1962. 161-173

of the eguivalent circuit of

and the dependence of the cir-
functions is investigated. Tne

sections at frequencies not far
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with the electromagnetic fields
ormal nodes. Good agreerent

bzced on measuring the
There are 2 figures.
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~ITLE: Interaction of irises in iwnis waveguides

Inzhenemo—fizicheskiy institut.-Uskot‘iteli. no.3.1962, 174-184

TEXT: The cocnditions under which the wrigorcus theory of two-port filters
an be applied to an iris waveguide are investigated cn the basis of a general
dispersion equation which is rigorously valid whether the irises interact with

her by comparison of the experimental date

or:e enother or not. It is shown furt
ie adnittance in terms of the field of the

+hat by determining the characteristi

principal mode makes it possible to describe. the reflections that arise when

a pound waveguide is joined with an iris guice, even in the presence of strong
interaction between the irises. Tne accuracy of such a description is suf-
Ficient to allcw an iris waveguice to be matched with a round one by computation.
The results obtained can be uscd to develop a transition piece between a rect-
angular wavepuide and an iris guide and to solve other problems conrected with

inhemogeneous and iris waveguides. There are 6 figuresa

" SOURCE: lMOscowW.
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AUTHOR:  TragoV, sf.-Ge—
PITLE:

phragn-type waveguldes
SOURCE :

no. 4, 1962, 127-146
TBLT:

Bph

Calculation of the dispersion characteristics of dia-
lfoscov. Inzhenerno-fizicheskiy institut. Uskoriteli,

Theoretical formulas are derived for the phase velocity
and the dependence of this velocity on the wavelength (the

dispersion of dBph/dk) in terms of the waveguide dimensions. The

calculated values are compared with the experimental results for
QBph/dk and are found to agree within 10%. Typical results are

éiven for two waveguides with (1) 2v = 88.61 mm, 1=29.97 mm, t =

4 mm, a/b = 0.3710, a/A = 0.16 and (2)

ob = 84,96 mm, 1 = 21.82 mm,

t = 4 mm, a/b = 0.3833, a/A=» 0.15. Here a is the radius of the

apertures in the diaphragme

(corrugations), b is the inner radius

__of the waveguide itself, 1 is the distance bvetween the diaphragms,
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t is the thickness of the diaphragms, and A is the wavelength.
There are 2 figures and 7 tables.

Card 2/2

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756420016-9"



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756420016-9

| DA R B S TR e s B

Ty R K S i LT o VL A

s/759/62/000/004/016/016

D207/D308
AUTHOR: Tragov, A. G.
Te6T Ty A T
TITLE: Calculation of the accelerating field intensity in a

diaphragm-type waveguide

SQURCI: lMoscow. Inzhenerno-fizicheskiy institut. Uskoriteli,
no. 4, 1962, 147-158

PEXT: Electromagnetic fields in a waveguide of a linear electron
accelerator are assumed to be normal orthogonal waves. An expres-
sion is obtained for the axial electric-field component Ez, al-

lowing for the presence of higher harmonics. The value of EZ is

averaged over each section of the waveguide; the final result
contains some rapidly converging series. The field intensity in-
creases with increase of the diaphragm thickness t. That is why

W. Walkinshaw's formula (Proc. Phys. Soc., Pt. 3, 61, 2, 246,1948;
J. Appl. Pnys., 20, 6, 634, 1949) for t = O gives values of the
final electron energy lower than those found experimentally in

~ card 1/2
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linear accelerators. A relationship between the power flux and the
electric field is also derived. here are 1 figure and 2 tables.

el
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Title . Marnetic Sound Track for 10 im Filn.
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(Bucuresti), 1958, 56-59

Abstraat . No abstract.
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On sanatorium~health resort therapy of diabetes in Khisariia,
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The Khaskovo and Asenovgrad substations. Tekh delo 467:1 9 Mr %63,
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GLIGJ:E, V., Professor; BACIU, Tr., 1D; GHERLAi, ur., KD;
DIVITHESQU, I., MD; GHEORGHIEV, I., :D; FLOREA, E., 1D;
BuJAL, St., UD; SAVA, E., uD; TRAILA, P., MD; LAPUSAN, i,
inspital attendant; PrIEAU, jI., WD

l.iediecal Clinic II, Cluj (Clinica a II-a medicala Cluj) - (for
first five); 2. Polyclinic No. 1, Cluj (Policlinice Nr. 1
Cluj) - (for next five); 3. Bontida Precinct (for
Peteanu).

»

Bucharest, Viata iledicala, jlo 8, 15 Apr 63, pp 513-513.

"The Role of Certain Occupational factors in tho ALetionathogeny
of Ulcerous Liseases of Tractor Uperators and Car Drivers."
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TRAILINA, Ye. P.

Cand Chem Sci - (diss) "otudy in the field of inner-complex com-
pounds formed by Mannich bases." Moscow, 1961. 11 pp; (Moscow
Order of Lenin and Order of Labor Red Banner State Univ imeni

M. V. Lomonosov, Chemistry Faculty, Chair of Inorganic Chemistry);
150 copies; price not given; (KL, 6-61 sup, 200)

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756420016-9"



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756420016-9

‘TRAILIHA, Ye.P.: SAVICHQ IDA‘; ZELEHTSOV, V.V,

Synthesis of inner-complex compounds of some cations with Mannich
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(Mannich bases) (Complex compounds)
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TRAILINA, Ye.P.; ZELENTSOV, V.V.; SAVICH, I.A.; SPITSYN, Vikt.I., akademik

Spectrophotometric determination of the molecular weithts of some
{nner-complax compounds. Dokl.AN SSSR 134 no,4:848-849 0
160. (MIRA 13:9)

1. Moskovekly gosudarstvennyy universitet im. M,.V.Lomonosova.
(Molecular weights) (Complex compounds)
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Magnetic susceptibility of the chelate compounds of divalent copper,
nickel, and cobalt with Manmnich bases., Zhur., fiz. khim, 35
no. 431960-962 Ap '6l. (MIRA 14:5)

1, Moskovskiy gosudarstvennyy universitet im. M,V. Lomonosova.
(Chqlates—Magnetic properties)
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ZELENTSOV, V.V.: TRAILINA, Ye.P.; GLUSHKO, Yu.V.; SAVICH, I.A.; SPITSYN,
VIKT.I. L

Inner-complex uranyl compounds with derivatives of 8-hydroxyquino-
line of the type of Mannich bases. Zhur.neorg.khim. 6 no.5:1063-
1065 My ‘6l. (MIRA 1b4:4)

(Uranyl compounds)
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cZECHOSLOVAKIA / Analytic Chemistry. Apalysis of
organic Substance.

Abs Jour: Ref Zhur-Knimiya, No 18, 1958, 60705,

Author Mo jmir Traiter.

Inst ; - .
Title :'?Epé§‘65?5ﬁ§€ography of Non-Volatile organic
Acids.

orig Pub: Chem. zvesti, 1957, 11, No 10, 583-589.

Abstract: The possibility of separatin oxalic (I), tartar-
je (I1) citvric (111), mallc 1v) and succinic (V
acids by paper chromatography using various mix~
tures of ethanol, n-propanol (vI), pyridine (viI)

and 25%-ual ammonia has been studied and the cor-
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CZECHOSLOVAKIA / Analytic Chemistry, Analysis of Organic
' Substances,

Abs Jour: Ref Zhur-Khimiya, No 18, 1958, 60705,

Abstract: responding magnitudes of Rf are presented, Micro-
drops of acids are put on chromatographic paper
"x. 85/285" made in Czechoslovakia and chromato-
graphed 24 hours by the ascending method, and the
chromatogram is developed by a solution of 0,5 g
of Bromocresol Blue in 1 liter of 96%-ual alcohol
(vellow spots). For the quantitative determina-
tion, 0,002 ml of the acid solution (5 to 80Y)
is put on the paper and chromatographed with the
mixture of VI + HpO + VII (75 : 20 : 5) (Rf 1s 0,35
for I, 0.23 for II, 0.47 for III, 0,59 for IV aml
0.95 for V), the areas of separate spots are mea-
sured with a planimeter and the acid contents are
computed using the calibrating curves of the de-
pendence of the area size of a spot (y) on the

Card 2/3
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Organic Substances,

Abs Jour: Ref Zhur-Khimiya, No 18, 1958, 60705,

Abstract: amount of acid (x) described by the equation y =
=a lnx + b (a and b are constants depending on

the experimental conditions),
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wContribution to the paper chromatography of nonvolatile organic acids."

p. 583 (Chemicke Zvesti) Vol. 11, no. 1C, Oct, 1957
Prague, Czechoslovakia

SQ: Monthly Index of East Ruropean tecessions (EEAI) IC, Vol. 7, no. 4,
April 1058

ﬁé&%%ﬁmﬂ?&&n

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756420016-9"



"APPROVED FOR RELEASE: 04/03/2001

CIA-RDP86-00513R001756420016-9

B
£

S g TSN T Y —
FIAL T oKLy, Y|
U2CR/The Pathophysiology of Infectious Process. U-3
Abs Jour . Ref Zhur - Diol., Ho 5, 1953, 223099
Author : Traitskiy, V.L.
Inst —
Title : The Effect of Tonizing Radiation on Infection and
Irmundicys
Orig Pub V abe: Tr. Vses. konferentsii po med., redicl. Eksperim.
red. raciole. M., Medgiz, 1957, 11-17
Abstract No abstraci.
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TRAJAN, Ion (mcureati)

Intereating contritution to the knowledge of vegetative hy-
bridization, Natura Biologie 15 no.5379-82 8-0'63.
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TRAJANOVSKI,vD.
i - . lll
Organizing cooperation within defensive jnfantry regiment. D

' via
VOJNI CLASNIK. (Juposlavenska nerodna armija) beoprad, Yugosla
Vol. 9, no. H, Aug. 1955

. Sept. 1959
Monthly List of East Eurcnean Accessions (EFAI) LC, Vol. 8, no 9, Se

Unel.
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TRAJANOVSKI, M., ing. .
Reconnection on the 150 kV transmission 1ine Bitola-Ptolomaie. Zlek

provreda 14 no.7/8:385-386 Jl-Ag '61.
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16(0) PHASE I BOOK EXPLOITATION POL/3424

TraJdos-Wrébel, Tadeusz
A

Wstep do anallzy wektorove] (Introduction to Vector Analysis)
Warsaw, Pafistwowe wyd-wo naukowe, 1959. 196 p. 5,200 coples
printed.

Ed.: Wanda Malesinska.

PURPOSE: This book 18 intended for mathematicians and sclentists
interested in the field of vector analysis., It will be of
interest to students taking advanced courses in mathematics.

COVERAGE: The book 18 divided into three parts, The first part
treats the algebra of vectors and discusses: basic properties
of vectors, scalar multiplication of vectors, linear trans-

), formations of coordinate systems, product of two and more
than two vectors, and applications and equations of vector
algebra. The second part treats vector analysis and discusses:
differentiation of a vector with respect to a parameter of the

card 1/11
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Introduction to Vector Analysis POL/3424

vector equation, vector fields, double and triple line
integrals, vector field flow and Ostrogradakiy's statement
concerning it, circulation and Stoke's statement, Green's
theorems, and vector potential flelds. The third part
treats vectors expressed 1n terms of curvilinear coordl-
nates and discusses various coordinate systems other than
Carteslan. It also briefly discusses tensor analysis.

No personalities are mentioned, No references are given,

TABLE OF CONTENTS:
Introduction 5

PART ONE

ALGEBRA

Cch. I. Preliminary Information
1. Scalar and vector
2. Rectangular Cartesian system of coordinates

oo~

Card 2/11
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Introduction to Vector Analysis POL/3424

Ch. II. Vectors and Their Baslc Propertles
3. Definition of a vector 12
4. Representatlon of a vector by a straight line and
the coordinates of a vector with respect to the axes 13
5., Cartesian coordinates of a vector 15
6. Length, directlon, and rotation of a vector
expressed by means of the Cartesian coordinates of

a vector 16
7. The direction cosines of a vector and the relation

between them ) 17
8. The dependence of vector coordinates on the

coordinates of its end and origln 18
9. Null vector 18
10. Multiplication of a vector by a number 18
11. Colinearity of two vectors 19
12. Equality and parallelism of two vectors 20
13. Unit vector of a vector (versor) 21
14, Addition of vectors 23
15. Subtraction of vectors 25
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Introduction to Vector Analysis POL/3424
16. The triangle law for the sum and difference of
vectors 25
17. Coplanar vectors 25
18. Vector as the sum of components 26
19. Linear combination and linear dependence of vectors 27
20. Vector coordinates with respect to the axes 29
Ch. III. Scalar Multiplication
21. Work 30
22, Definition of the scalar multiplication of two
vectors 30
23. Scalar multiplication expressed by means of the
coordinates of vectors 31
oL, Angle between vectors and the condition of
perpendicularity of vectors 32
25. Decomposition of a vector into three given directions 33
56. Orthonormalization of a system of vectors 34

Ch. IV, Linear Transformations of a Cartesian System

27. Kinds of 1inear transformations of a system 3
o8. Parallel translation of a system of coordinates 37
29, Rotation and reflection of a system of coordinates 38
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Introduction to Vector Analysis POL/3424
30. Direction of a coordinate system (right-handed or
left-handed coordinate systems) 40
31. Linear transformations of a coordinate system 43
32. Transformation of the coordinates of 2 vector 42
33. Invariant linear transformatlions 42

Ch. V. Vector Product of a Pair of Vectors
34, Definition of the vector product of a pair of vectors 45
35. Computing the vector product by means of the

coordinates of the vectors 48
36. Kinematic interpretation of 2a vector product 51
37. Lagrange's theorem 53
38. Sine of the angle between vectors and the condition

of parallelism of the vectors 53

Ch. VI. Product of More Than Two Vectors
39. Volume of a parallelipiped spanning three vectors 55
30. Mixed product of three vectors (coplanarity) 55
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Introduction to Vector Analysis

41. The Gram determinant
1tion of a yector 1in three directions
{nvariant

43, Mixed pro

44, Multiple product

the Algebra of Vectors
tions in analytlc geometry of space

46. Applications in plane analytilc geometry

47. Objects of higher degree

Ch. VIII. Equatlons of Vector Algebra
48. Component of a directed vector
49, Reciprocal base of vectors
50. Vector equations

Ch. VII. Applications of

PART TWC

ANALYSIS

r With Respect to a Parameter
to a point in space
52. Vector field along a curve

. Derivative of a Vecto
51. Line directed
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Introduction to Vector Analysis POL/3424

53, Vector derivative with respect to a parameter

54, Geometric meaning of a derivative of a vector

55. Rule for differentiating the results of operating
on vectors

56. Derivative of a vector of constant length

57 . Decomposition of the derivative of a vector in two
directions

Ch. X. Vector Fleld
58, Definition of a region and connection (singly-
multiply connected regions)
59. Scalar field
0. Vector field
61. Curves of a vector field and kinds of fields
62. Directional derivative of a scalar function
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AUTHOR: Txajkov, Stevc. Engineer. Candidate of Technical
Sciences

TITLE Diffusion Accompanied by the Formation of an
Intermetallic Phase

rd ”" +
PERIODICAL: Hutnicke listy, 1961 aNo. 3. pp. 198 - 205

TEXT: The aim of the work described in the paper is to
investigate the conditions of formation of intermetallic
phases during diffusion in the system Cu-Zn. the time and
temperature dspendenze and the sequence of the formation of
phases in the binary systems where two or more intermetallic
phases form side-by-side., The diffusion coefficients and the
activation energies of the individual phases were measured
and a method of producing 2zcentrically-placed specimens was
evolved. In the first part a theoreti:al analysis is made

of the formation of intermetalli: phases during diffusion.
the sequence of formation of the phases and the mutual
influence of the phases during their grcwth. 1n the second
part, experimental results are des:zribed. As the base metal
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electrolytic copper ¢f 99,8z% purity (which was in the form of
8 mm diameter, 10 mm long :ylinders or 12 mm long, 6 mm high
and 4 mm wide prisms) was used. The surface of the copper
cylinders and prisms wss degreased in benzene and methyl
alcohol, Oxidation was removed by a 65% phosphoric acid,
after 15 min et-hing the specimens had the bright colour of
metallic copper They were then stored in ether and removed
immediately prior to the diffusion tes*s  The zinc used in
the experiments was chemically pure and frce of arsenic. The
diffusion media were prepared as followz: a' zinc was melted
in small crucibles, 10 mm dra_ ond 15 mm high, and the tempera-
ture of the zinc was maintained at 44¢ 0C; colophony was

used to protect the surface of the melt from oxidation. The
copper specimens were submerged iuto the melt and the entire
content was cooled very ropadly. in 2-3 se2, to prevent too-
early diftusion, b) the diffusion medium was ziuc in powder
form and zinc dust; to prevent sticking of tihe individual
particles pulverised chaxcoal was added. which also acted as

a reducing medium. This diffusion medium enabled diffusion
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experiments also at temperatures above the melting

temperature of zinc: ¢c) a layer of copper 40-50 p thick

was electrolytically deposited on 8 mm dia., 10 mm high zinc
cylinders; d)} at temperatures above the melting point of
zinc, diffusion was directly by submerging the copper specimen
into molten zincz, removing the specimens at certain time
intervals, e) the diffusion medium're jection phase ¢ " was
produced by adding 15% ccpper to the molten zinc, heating at
600 "C under the charcoal protective layer, After cooling

the formed phase cculd eas1ly be :rushed into powder, the
diffusion was carried out on the one hand. by placing the
copper cylinder into thz pcwder - on the other hand, by
submerging 1t into the melt, f) the diffusion medium
"rejection phase y" was produced by adding 35% copper to the
molten zinc, hcating at 750 "C under the protective layer

of charcoal; g) ec¢centric location of copper cylinders into the
diffusion medium was achieved by deoxiding zinc in a glass,
porcelain or quartz tube which was sealed from one side and
then submerging the copper cylinder in such a way that it
should be in close zontact with the tube wall, which was then
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rapidly cooled The chemical compositions of the diffusion
layers formed side by-side are plotted in Fig, 7 (zinc in %,
copper in %, versus depth in mm). During diffusion in the
temperature range 230-%410 °C in the media a) and <c¢), the
phases p, y and € form side-by-side. They can be easily
distinguished without etching. During diffusion in the media

b) and e) only the y and p phases form, during diffusion
in the medium a) the phases p§, ¢y and € form side-by-side;
the crystals of the c-phase tear away from the surface layer
and move into the melt., Diffusion in the medium f) produces
only the p-phase. Diffusion in the medium g) produces all
the three phases simultanesously, 1ldentification was by chemical
and microscopic analyses. A method was evolved of quantitative
measurement of the mutual influence of the €, y and p phases
in the system Zn-Cu. It was established that during Zn-Cu
diffusion, p 1is a praimary phase formed, then <y forms and
finally the phase € , The effective values of the diffusion
coefficient for the €, y and p phases were established

as follows:
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D = 1.58.10‘4 exp. (-15 700/RT) (295 - 496 °c)
D(T)e = 2 57.10"3 exp. (-16 200/RT) (295 - 496 °c) |
@y -1 - 700 °c)
= 8.71.10 exp. (-20 800/RT) (300
D(ryp = 87

Thore are 19 figures, 1 table and .o references: 1 Czech .
and 5 non-Czech. .

SUBMITTED: August 7, 195'9
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E197/E535
AUTHOR: _133J5311_§L4_,
TITLE: planar and cylindrical diffusion in multiphase
systems
PERIODICAL: 6eskoslovensk§ Jasopis pro fysiku)tﬁo.l, 1962, 12-22
TEXT: inSagg%ﬁgﬁ paper the author solved the problem of

planar diffusion in a two-component system with three phases

o, B and ¥ and found an exact solution of the problem in a
differential form. In this paper the planar and cylindrical
diffusion are calculated for the type I system with four phases v//
and the calculation of diffusion for n-phases 1is derived in a

gimilar manner, The problem is formulated as follows: consider

a binary system A-B with n-phases of type I. The definition of

the system by means of weight fractions is expressed by:

1 = XA > XA > XA “..>XA = 0,
o B ) Y

x, >x, > X X, -
ABl ABZ A62:> A63
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At a given temperature and pressure the system will form n-solid
phases O B, ».. of non-stoichiometric composition. The phase
boundaries are planar or cylindrical and the individual phases

are homogeneous and compact, At the phase boundaries, thermo-
dynamic equilibrium is established and the partial diffusion
coefficients of the substances in the individual phases do not
depend on the concentration of the components, One of the extreme V//
phases may have any grouping, whilst the other phases must be 4
solid, since otherwise convection is not excluded, The concen-
tration gradient of the material and the mass balance are

considered and expressed by a set of differential equations which
are then solved by approximation, replacing integrals by linear
expressions and assuming parabolic dependence of diffusion on

time., Circular boundaries are reduced to linear boundaries. For
both cases equations are given for a binary system of n-phases

and n-1 boundaries. The planar and cylindrical diffusion were
experimentally determined for an interface of Cd-Cu, using

99,99% purity. thoroughly degreased and cleaned, copper (0.2 to

0.5 mm thick sheet or 0.2 to 0.5 mm diameter cylinders) and
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99.95% purity cadmium, The cadmium was perfectly deoxidised

with colophony and over the molten cadmium a layer of molten
colophony was maintained. The copper specimens were submerged
through the colophony into the molten cadmium and then the whole
system was intensively cooled, Thus, perfect contact was

achieved between the copper and the cadmium. The specimens thus
produced were subjected to metallographic investigation to make
sure that no diffusion layer formed during the process, Following
that; the specimens were sealed into glass ampoules with an inert
atmosphere and furnace annealed at a temperature of 200-310°C, b//’
The system Cd-Cu differs from the defined type I system by the pt
fact that cadmium is partly soluble in copper, which is ignored in
this paper. By means of fractions this system can be defined as

follows:

X

CuyGCuyszueszue

3

The diffusion coefficient versus time went very nearly through
the origin, Two diffusion layers were found bhoth by microscopic
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inspection and chemical analysis: phase Y on the boundary with
copper, CuSCdB, and phase g on the boundary with cadmium, CuCd, .

Intermetallic prhase € forms first, phase Y follows, Microphot;-
graphs taken by the authors show that the €-layer grows faster

On a cylindrical than on a flat specimen., The dependence of the
thickness of the layers isg pParabolic with time, and exponential

with temperature, For ¢ylindrical specimens the diffusion V///
coefficients are obtained by graphical differentiation of the
experimental curves, The partial diffusion coefficients dependent ™

on temperature are summarisedzas follows:

D.y = 2.52-10" -exp - (16400/RT),

De, b = 7.10.10°2 exp - (18400/RT) ,

Dcd€ = 6.32.10 ,oxp - (27200/RT),

nCuY = 7.95.10 _exp - (30800/RT),
Y

There are 12 figures and 1 table,
ASSOCIATION; Hutnicky Jstav CSAV, Praha (Institute of Mining,CSAv,
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